Vertebral osteomyelitis requires accurate diagnosis and long-term treatment with appropriate antibiotics for at least 6 weeks as it causes spinal deformities, persisting pain, neurologic impairment, and even death. Magnetic resonance imaging (MRI) is more useful for the early diagnosis than other modalities. Here, we report three cases of vertebral osteomyelitis in patients whose MRI showed no abnormalities in the disks and vertebrae in the early phase of the disease.
| INTRODUC TI ON
Vertebral osteomyelitis requires accurate diagnosis and long-term treatment with appropriate antibiotics for at least 6 weeks as it causes spinal deformities, persisting pain, neurologic impairment, and even death. Magnetic resonance imaging (MRI) is more useful for the early diagnosis than other modalities. Here, we report three cases of vertebral osteomyelitis in patients whose MRI showed no abnormalities in the disks and vertebrae in the early phase of the disease.
| C A S E REP ORTS

| Case 1
A 77-year-old man with diabetes mellitus and a history of druginduced hypersensitivity syndrome on 30 mg/day oral prednisolone for 2 weeks was referred to our hospital because of low back pain and high fever (>39°C). Physical examination revealed tenderness on the lower lumbar spine. Blood test results revealed a leukocyte count of 8400/μL and C-reactive protein level of 7.7 mg/ dL. Methicillin-resistant Staphylococcus aureus (MRSA) was isolated from multiple blood cultures (Table 1) . A contrast-enhanced abdominal computed tomography (CT) scan obtained on the third day after developing low back pain revealed low-density areas, indicating the presence of abscess behind the right iliopsoas muscle. A noncontrast MRI of the lumbar spine was performed on the fifth day after the patient developed low back pain. However, no abnormalities were detected on short time inversion recovery (STIR) images ( Figure 1A ).
Transthoracic echocardiogram showed no valvular vegetations. A repeat noncontrast MRI of the lumbar spine was performed 27 days after developing low back pain. STIR images showed high-intensity lesions in the vertebral bodies of L5 and S1 ( Figure 1B ), and these findings led to the diagnosis of vertebral osteomyelitis.
| Case 2
A 74-year-old woman with no significant history or underlying diseases was admitted to our hospital because of newly developed neck 
K E Y W O R D S
diagnosis, infection, magnetic resonance imaging, osteomyelitis, vertebral osteomyelitis pain in addition to preexisting hip pain. She had fever (>38°C) 2 days before her evaluation. Neck pain occurred on the day of admission.
Hip pain persisted for 2 years and worsened a day before admission.
Lateral rotation of her neck triggered severe neck pain. Neurologic examination revealed no abnormalities. The patient had never received pneumococcal vaccine. Blood test results are given in Table 1 .
Streptococcus pneumoniae was isolated from blood cultures; the serotype of this strain was not evaluated. Analysis of the cerebrospinal 
| Case 3
An 83-year-old woman was admitted because of exacerbation of low back pain and low-grade fever. The patient's low back pain persisted for 2 years and worsened 13 days before admission. She had a history of cervical cancer that was treated with extended hysterectomy and radiotherapy 19 years before and had a long-term urethral catheter for bladder atrophy caused by the radiotherapy. Furthermore, she had a history of pubic osteomyelitis due to Enterococcus faecalis and In these cases, we decided to repeat MRI based on the high clinical suspicion of vertebral osteomyelitis, which led to the correct diagnosis and treatment.
| D ISCUSS I ON
Adequate imaging examination is required for diagnosing vertebral osteomyelitis, and plain radiography, CT, and MRI are utilized in clinical situations. Because of its availability, plain radiography is generally the first step in evaluating back or neck pain. However, it takes weeks to months to detect typical findings of vertebral osteomyelitis, and plain radiography has low sensitivity and specificity for the diagnosis. 1,2 MRI is the most useful tool for the early diagnosis of vertebral osteomyelitis. 3 MRI can detect abnormalities in the early phase of the disease, 1-5 and its sensitivity, specificity, and accuracy are above 90%. 1, 3 Initial MRI findings reveal bone marrow edema in the adjacent vertebral bodies and endplates, which can be detected as early as 48 hours after the onset of the disease. 3 Typically, vertebral osteomyelitis shows low and high signal intensities on T1-and T2-weighted images, respectively, in the vertebral body and intervertebral disk. Morrison et al 6 reported that the sensitivity of MRI in diagnosing osteomyelitis increased from 79% using nonenhanced MRI to 88% using fat-suppressed T1-weighted contrast-enhanced MRI.
In addition, STIR is highly sensitive in detecting early inflammatory edema of bone structures. 4 In our case series, MRI contrast agents could not be used in 2 of the 3 patients (patients 1 and 3 10 In our series, the patients had new or worsening back or neck pain, high-or low-grade fever, and inflammatory findings on blood tests. Vertebral osteomyelitis was detected on follow-up MRI performed 2-4 weeks after the onset of symptoms, which led to the definitive diagnosis.
It is important to understand that MRI in the early phase can occasionally fail to demonstrate findings of vertebral osteomyelitis, despite MRI having a high sensitivity for detecting bone lesions. In this study, a repeat MRI 2-4 weeks after the onset of symptoms was recommended for patients with suspected vertebral osteomyelitis and microbiological findings, even if typical MRI findings were not observed in the early phase of the disease.
Clinicians should pay attention to the exclusive diagnosis of vertebral osteomyelitis.
CO N FLI C T O F I NTE R E S T
The authors have stated explicitly that there are no conflicts of interest in connection with this article.
